Gq-coupled receptor agonists mediate cardiac hypertrophy via the vasculature.
The Gq-coupled receptor-signaling pathway has been implicated in the cardiac hypertrophic response to stress, but little is actually known about the contributions of Gq signaling in either the heart or the vasculature. Therefore, we developed a line of transgenic mice that express a peptide inhibitor of Gq (GqI) in vascular smooth muscle to determine if vascular Gq signaling was important in the cardiac hypertrophic response. After chronic administration of the Gq agonists phenylephrine, serotonin, and angiotensin II, we observed an attenuation of mean arterial blood pressure and an inhibition of cardiac hypertrophy in the transgenic mice with vascular-specific GqI expression. In contrast, cardiac GqI peptide expression did not attenuate the hypertension or the cardiac hypertrophy. Importantly, all mice were capable of cardiac hypertrophy, because direct beta-adrenergic receptor stimulation induced a similar level of hypertrophy in both lines of transgenic mice. This clearly suggests that after chronic Gq-coupled receptor agonist administration, it is the hypertensive state induced by vascular Gq activation that mediates remodeling of the heart, rather than direct stimulation of cardiac Gq-coupled receptors. Thus, the contribution of vascular Gq-coupled signaling to the development of cardiac hypertrophy is significant and suggests that expression of the GqI peptide is a novel therapeutic strategy to lower Gq-mediated hypertension and cardiac hypertrophy.